Interdisciplinary Collaboration of Engineers and Social Researchers to Face Societal Challenges: Designing an E-Recruitment System for Disadvantaged Groups  by Suerdem, Ahmet & Oztaysi, Basar
 Procedia - Social and Behavioral Sciences  195 ( 2015 )  2566 – 2575 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Istanbul Univeristy.
doi: 10.1016/j.sbspro.2015.06.451 
ScienceDirect
World Conference on Technology, Innovation and Entrepreneurship  
Interdisciplinary Collaboration Of Engineers And Social 
Researchers To Face Societal Challenges: Designing An E-
Recruitment System For Disadvantaged Groups 
Ahmet Suerdema,*, Basar Oztaysib 
aøstanbul Bilgi Universitesi, Santral østanbul Kampusu, østanbul, Turkiye 
b. Istanbul Technical University, ITU Isletme Fak., 34367, Beúiktaú, østanbul 
Abstract 
Inclusion of disadvantaged parts of the society to the labor market is now becoming a major task for the policy makers. This task 
has multiple dimensions requiring integration of complex societal and engineering decisions. In this study, we will present 
G@together, a Urban Europe project funded by TUBITAK as an exemplary for an international, multi-stakeholder and 
interdisciplinary approach for finding solutions to societal challenges. This project aims facilitating the inclusion of qualified but 
disadvantaged individuals labor markets. We will particularly focus on the collaboration of engineers and social researchers to 
engage the users into the system design process.Our purpose is to develop a role management system that does not discriminate 
against any user group. For this purpose, we incorporate system design approach with social research process that involves a 
variety of methods. With this, we target to overcome the shortcomings of top-down designed expert systems which might have 
rule management features discriminating against disadvantaged groups.  All stakeholders have participated to the design process 
to voice their concerns about user roles and management of the digital rights. After a series of consulting sessions involving 
engineers, stakeholders and social researchers and interviews with potential users, we have discovered that depersonalized 
application procedures would solve the asymmetrical rights management issue.  
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1. Introduction 
The participation of all qualified members of society in economic activities is increasingly becoming a challenge 
considering the skill shortages appearing in many business sectors. In this respect, inclusion of qualified but 
disadvantaged parts of the society to the labor market is now becoming a major task for the policy makers. This task 
has multiple dimensions requiring integration of societal and engineering decisions. In this study, we will present 
G@together, a Urban Europe project funded by TUBITAK† as an exemplary for an international, multi-stakeholder 
and interdisciplinary approach for finding solutions to societal challenges. This project aims facilitating the 
inclusion of qualified but disadvantaged parts of the society in local-urban labor markets. Turkish and Austrian 
teams collaborated to develop the conceptualization of an online job-matching platform aiming to make the skills 
and qualifications of disadvantaged job seekers visible to all employers.  In this study, we will focus on the 
collaboration of engineers and social researchers to engage the users into the system design process for a more 
democratic user role definition and digital rights management system. 
 
G@together concept stands on the idea that global competition for innovative products and services increases the 
need for a more diverse talent pool for SMEs. Rigidity of official procedures set on centralized national level makes 
it difficult to access the potential offered by the diverse and flexible labor force residing in the complexity of the 
large urban areas. Previous research (Stadt Wien 2011) suggests that many people from the “disadvantaged” parts of 
society are either unemployed or overqualified for their current positions, despite the need of qualified personnel by 
SMEs. Employment solutions at the decentralized level have the potential to offer more agility in the institutional 
work process flows. Hence, G@together aims to conceptualize an employment solution at the decentralized urban 
level by designing an e-recruitment platform. This idea is essential to fight “brain waste”, overcome inequalities in 
society and foster social cohesion at the local-urban level. “Unblocking” the potential of qualified yet disadvantaged 
groups will strengthen the cities as innovative business environments and attract high quality entrepreneurs.  
 
Within this framework, “G@together” aims to design an intuitive, user friendly and effective online platform for 
the qualified but disadvantaged individuals with the participation of engineers, researchers, policy makers, 
businesses and NGOs.  Our purpose is to develop a role management system that does not discriminate against any 
user group. For this purpose, we incorporate system design with a complex social research process that involves a 
variety of qualitative and quantitative methods. With this, we target to overcome the shortcomings of top-down 
designed expert systems which might have rule management features discriminating against disadvantaged groups.  . 
2. Background 
Filtering is the core function in the algorithm of majority of existing e-recruitment systems. In such systems, the 
users search for a good job/employee by searching the database through filters. Typically, the filters for employers 
are age, gender, location or university. However, Reynolds and Dickter, (2010) and Stone et al. (2003) report that 
filtering function based e-recruitment systems could be implicitly discriminating against some disadvantaged 
groups. Existing systems carry the risk of filtering out the members of some disadvantaged groups although they 
satisfy remaining requirements because some personal details not relevant to the position can be used as exclusion 
criteria. In this vein, there are some efforts for e-recruitment systems particularly designed for disadvantaged people, 
such as: the Czech initiative “The online job centre for foreigners” (URL-1); KC4 ALL -Key Competences for All 
and the Employability Toolkit (URL-2); “Surfen zum Job -Digitale Chancen auf dem Arbeitsmarkt” (Surfing to the 
Job -Digital Opportunities on the Labour Market) (URL-3) and the “ePortfolio Skane” run by the Swedish city of 
 
 
†
Project no: 113K027. We would like to thank TÜBùTAK for their financial support 
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Malmö (URL-4). Match Project for Immigrants’ Employability (URL-5) worth especially mentioning since it 
includes state of art tools exploiting semantic technologies.   
 
Some of these applications offer depersonalized applications as a solution to the discrimination of disadvantaged 
people during the e-recruitment process. In such applications, applicant’s personal information is masked by an 
online system during the search process. The aim of the depersonalized applications is to enable employers to select 
a candidate on the grounds of the qualities such as education, skills, competencies or experience but not personal 
details. In this respect, Depersonalized Application pilot project by German Federal Anti-Discrimination agency 
provides a successful example (URL-6). The results of this project show that depersonalized applications enable job 
matching based on qualifications and provide equal opportunities for all groups. This project reports the major 
disadvantage of depersonalized application as the time-consuming complexities in blacking out the personal data 
which might not be feasible for large amount of applicants. 
 
There are many studies in the system engineering literature that focus on solving the complexities involved in 
expert system design. These studies generally emphasize the technical issues such as matching algorithms rather 
than user concerns. Roughly, we can classify them under five major categories such as fuzzy sets based approaches, 
mathematical optimization, multi-criteria decision making, semantic approaches, and machine learning (Suerdem et 
al., 2014). 
 
Fuzzy sets theory was initially developed by Zadeh (1965) and has been used to mathematically model 
uncertainty. Fuzzy sets enable developing formalized techniques for handling problems that contain uncertainty. In 
one of the recent studies in this group, Lin (2009) proposes to improve a job placement system by using a two-way 
choice frame that takes into account fuzzy assessments. The study focuses on internship decision process between 
enterprise and students. A mixed integer programming model is applied to fulfill the “efficient fit from the right” 
policy. Second category of studies use mathematical optimization which refers to the selection of the best solution 
from a set of available alternatives with the aim of maximizing or minimizing an objective function by 
choosing input values from an allowed set. Calì et al. (2004) present an ad-hoc optimization algorithm based on a 
logical framework for matching job profile demand and supply. The algorithm takes into account the deficit between 
demand and supply when the profiles can have missing or conflicting information. The third category is multi-
criteria decision making (MCDM) which can be defined as a method to solve complex problems where more than 
one criteria should be taken into account during the decision making process. In the field of e-recruitment, the 
expectations from the candidate (such as education, skills etc.) constitute the criteria. Faliagka et al. (2012) suggest a 
MCDM based e-recruitment system to automate job-seekers' pre-screening. The authors propose to use Analytic 
Hierarchy Process (AHP) on the basis of the criteria that can be extracted from the applicant’s LinkedIn profile and 
performs content analysis on applicant’s blogs in order to infer their personality characteristics. The job seeker’s fit 
for a position is determined according to the individual selection criteria and their relative significance is controlled 
by the recruiter. The fourth category contains the studies that use machine learning methods. Machine learning 
based systems can learn from the past data to solve problems such as classification, clustering, regression anomaly 
detection, and association. Park (2013) presents a matchmaking system that adaptively adjusts the recommendation 
model reflecting the user’s implicit and explicit preferences. While the system provides recommendations for new 
users on the basis of their assigned explicit preference weights, it then automatically adjusts the weight of each 
attribute by analyzing their previous behaviors using logistic regression.  Finally, semantic approaches mainly 
perform analysis and categorization of unstructured textual materials by using automated filtering, lemmatization 
and natural language processing techniques. In recruitment domain the unstructured data can be CVs, case scenarios 
and job offers. Trichet and Leclerc (2003) propose a knowledge management based matching system by mining the 
Semantic Web context. The authors propose a system that first builds reference systems for particular domains, and 
then identifies, formalizes and represents competency profiles and finally matches these profiles. 
 
However, all these approaches provide technical algorithmic solutions and do not consider consulting the users 
in the design process. Determination of user requirements through an iterative process incorporating engineering and 
social research methodologies that allow the participation of stakeholders is essential for adapting technology for the 
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resolution of complex societal challenges (Gulliksen et al. 2009). Participatory design approaches take into account 
that different stakeholders can sometimes have conflicting roles in the system and the power structures among them 
is an important issue in rights management (Schuler and Namiola 1993). User-driven system design takes its starting 
point from users’ requirements and is based on user ideas for new system design (Wise and Høgenhæven, 2008).  
Participatory system design approach appreciates the fact that involving the users in the co-creation process at the 
conceptualization phase would increase the likelihood of system success (Hoyer et al. 2010). In this respect, 
qualitative social research methods offer potentials for complementing technological algorithms as they are geared 
with tools such as interviews and focus groups allowing the consultation of different stakeholders’ ideas (Burr and 
Mathews 2008).  
 
Participatory approaches can help the democratic distribution of risks and benefits of the system use to different 
stakeholders. One of the important issues for Web governance is managing the appropriate use of the digital content.   
Digital Rights Management Systems (DRMS) offer a set of tools, policies and techniques to solve these issues and 
ensure fairness, interoperability and user confidence during the data production and consumption (Rosenblattet al. 
2001). Although DRMS target to serve the rights and obligations of all stakeholders in theory, this is a formidable 
task considering the complexity of the external institutional environment. Present DRMS are determined by the 
broader institutional structure which is constituted of established social norms, juridical systems and business 
models. They tend to be biased towards the interests of mass market and profit making against alternative sources of 
value (both social and individual). In this sense, they emerge as an extension of traditional copyright management 
and tend to enforce private intellectual property rights in the digital environment. The backbone of classical DRMS 
relies on the “containment” principle to exclude the users not authorized by the content owner by juridical and 
technical means such as criminalizing unauthorized use and imposing content encoding systems (Clark, 2002). 
While these systems provide great opportunities for system owners such as: traffic modeling for infrastructure 
planning, risk management , archiving, and mining personal datasets for trend spotting, they inflict  serious threats 
to the social and privacy rights of other stakeholders. As the owner of the DRMS holds a monopoly over the 
generated knowledge, copyright based systems do not provide any protection against the illegitimate uses of data 
collected for legitimate purposes. While users agree on a contract defining their rights and obligations, they are not 
informed about secondary use and derivatives of their use (Bates, 2006).  
 
These concerns have contributed to the development of dynamic DRMS concept which means the specification 
of usage rights in different contexts and identification of the ownership of the derivative works   The Creative 
Commons and GNU General Public License can be considered as examples of dynamic DRMS. However, those 
systems have been criticized for neglecting the issues such as distribution and appropriation of the value created 
from derivative and communal works. Moreover, they raise privacy concerns as they do not require the monitoring 
of the use of content (Cohen, 2003). Not all users have the same sensitivity to digital rights management because of 
the ignorance of their own legal rights and technological complexities. Democratization of dynamic DRMS requires 
equal access to legal advice and counsel and obtaining authorization from all stakeholders for using and 
disseminating produced content. Specifying the rights and obligations of each party through a deliberative process is 
essential for this process. Closing the gap between conceptual understandings of technological objects and everyday 
user experiences with them can be accomplished with the participation of all concerned stakeholders to the 
determination of DRMS  (Ackerman 2001). 
 
Direct and active participation of all stakeholders in the rights management system design process helps to close 
the gap between complex expert systems and everyday understanding of technological complexities. Collaboration 
between engineer and social researcher plays the role of catalyzer during this process. Some stakeholders are 
skeptical about the methods and goals of engineers because of the opaqueness of the technological processes and 
incomprehensibility of the technical language. In recent years, participatory design methods come to play for 
overcoming these difficulties. In participatory designs, the roles of the engineer and the researcher intermingle and 
stakeholders become an essential part of the process.  Stakeholders express themselves and participate directly and 
proactively in the design development process.  The users of products, interfaces and systems act collectively to get 
critically engaged in the design process (Sanders, 2002). In the rest of the study, we will present an example for such  
methodology. 
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3. Methodology 
In this study we aim to design an e-recruitment system compatible with the rights management requirements of 
different stakeholders. To this end, we applied a participatory and iterative methodology going between document 
analysis, workflow diagrams and interview based requirement analysis.  
3.1. Structural analysis of  present systems 
We started with analysis of the strengths and weaknesses of the state of art for e-recruitment systems in Turkey. 
To schematize the structural design of the present systems we followed four steps: First, we identified present 
systems delivering employment solutions to disadvantaged individuals.  Turkish Employment Organization - 
ISKUR is the major employment solution provider at the national level. We also included BEYIM (URL-7) 
operated by the Beyo÷lu Municipality and EngelsizIs (URL-8) and ESDEM (URL-9) by KadÕköy Municipality as 
these projects particularly focus on providing electronic employment solutions for the disadvantaged individuals. 
BEYIM applies an employment model which aims to match the jobseekers living in Beyoglu district with employers 
from the same district. It also organizes specialized courses, such as cookery, waiter and hotel staff, based on the 
needs of the employers. ESDEM organizes trainings about computer literacy and handworks which focus on 
unqualified people in general but especially on housewives and retirees. ESDEM plans to build an online job 
matching platform but hasn’t started the operations yet.  EngelsizIs aims directly contacting disabled jobseekers to 
encourage them to work and give instructions about successful interviews. They also periodically organize courses 
on computer literacy, accounting, and graphical design for disabled people.  
 
After identifying the present systems, as a second step we analyzed publicly available official sources produced 
by these institutions such as mission or policy statements, websites, and press releases to win an insight of the most 
important actors, policies and processes. At third step, we analyzed secondary sources such as academic publications 
and expert reports to cross-validate our findings. As a final step, we conducted guideline-based expert interviews 
with the representatives of the identified institutions to complement our analysis with insider views. Combining the 
findings from the desk-based research and the expert interviews enabled us to retrieve a sound understanding of the 
present key roles and work flows on the city level. As a final product, we extracted the workflow diagrams of the 
concerned institutions.   
3.2. Definition of users and roles 
Building upon the state of the art, we designed a new workflow diagram incorporating all the processes in the 
present systems. We then assigned templates setting out default properties of each activity node defining actor 
assignments, user roles and related application modules. The user role assignment maintains role hierarchies, assigns 
users to the roles and establishes a role assignment database (Muehlen, 2004). User role assignment analysis is a 
systems engineering method that provides a model for access control where users and their privileges are matched 
by roles. In role-based access control (RBAC) permissions are linked to roles, and users become the members of 
relevant roles thus authorized to use the roles' permissions (Nyanchama and Osborn, 1995). Engineers in our team 
designed a RBAC model at this stage.  
3.3.  Determining the Rights Management System (RMS) 
At this stage, we followed a critical-participatory method which involves stakeholders to the determination of the 
principles of RMS at three stages. Critical-participatory methods in the area of human-computer interaction 
emphasize critique and reflection than technical details and functionalities (Dunne 2005; Agre 1997;Sengers et al. 
2005). In this vein, we first reviewed the literature on RMS, e-recruitment systems and employment solutions for 
disadvantaged people to compile a set of concepts and theories. Second, we made a brainstorming session where 
major stakeholders, system designers and social researchers generated ideas about the possible features of the 
system. We then organized these ideas into a conceptualization schema mapping the concepts to possible features of 
the software to be designed. This conceptualization schema is organized as an interview guide to provide the means 
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for conceptual exploration with the users. Finally, we conducted interviews eliciting ideas about alternative system 
concepts, exploring various configurations and alternative possibilities. We encouraged the interviewees to express, 
critique, and extend the conceptualization schema. Finally we conducted a group interview with the participation of 
all stakeholders to decide on the most appropriate procedure for a democratic digital rights management system.  
4. Results of the Study 
4.1. Definition of the Users and Roles 
Our system has three main groups of users: job seekers, employers and system owner. Job seekers are qualified 
but disadvantaged individuals who actively search for a job. For this purpose, job seekers can accomplish the listed 
actions: Create and modify CV; create and modify skill profiles; search for jobs using keyword; apply for vacancies; 
and follow up the status of the applications. 
 
The second group of users is the employers who search for the employees. To this end, they can accomplish the 
listed actions: Create vacancy; follow up the status of vacancies; view the matches; analyse the CVs of possible 
employees; and define skills needed for a position. 
 
The last group is the system owners.  This group is responsible for management and availability of the system. 
System owners can accomplish following actions: Add new content pages: edit current web pages; maintain the 
usability of the page; set the parameters; and deal with problems and user requests. 
 
Every system user, independent from their groups should login to the system with their user names and 
passwords. As the users logon to the system, integrated rights management system identifies the user and user’s 
associated roles (Table 1).  
Table 1. User Types and Related Roles 
User Type Roles 
Job Seeker Individual Job Seeker 
Employer Manager 
 Expert 
System Owner SuperUser 
 Domain Manager 
 
Job seekers can only take the role “individual job seeker”. This role enables the user to access personal profile 
page, job search pages and similar job search related pages. As the user reaches the job search related pages, he/she 
is identified by her/his UserId and can only see and change his/her data.  
 
Employers can take two roles; Manager and Expert: Manager role is the higher level of the Employer and use all 
functions associated with the employer. This role can also assign specific functions to specific Experts. Expert role 
can only use the system functions delegated to him/her by the Manager. Typically, a use case can be given as 
follows: Let the Company A have three positions. The manager can logon to the system, define three users and 
assign the users as Experts and later delegate each position to a different expert. After that, each user in the Expert 
role can manage the position assigned to him.  
 
The last user type is the System Owner. In our case, these are the local authorities. Similar to Employers, System 
Owners can have two different roles: Super User and Domain Expert. Super User is the admin of the system which 
can use all of the functions given to System Owners.  However Domain Experts can only use the functions assigned 
to them by the Super User. Super User can delegate specific functions to specific users by using the Domain Expert 
role. For example, in the suggested platform there are many content pages, such as home page, frequently asked 
questions and contact us. By using the domain expert role, system owner can assign the roles of managing these 
pages to different users.  
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4.2. Rights Management System 
After analyzing the interviews, we have discovered that job-seekers were very sensitive about the privacy of 
their applications. Privacy in job search is very important and deficiencies in protecting the privacy may cause 
certain risks for the job seeker.  PRC (2003) claim that submitting a resume on the Internet could result in a privacy 
nightmare for would-be job seekers.  According to our analysis of the interviews and literature research following 
are the major privacy concerns during online job seeking: Our interviewees were most concerned about losing their 
jobs if their job seeking efforts are discovered by their employers. Employers view job-seeking employees as 
potential risks for taking clients and/or confidential information to a competitor. Identity theft is also another 
concern. Generally job seeker’s resume has almost everything necessary to take over the identity. Especially if the 
job seeker puts National Identity Number (or similar sensitive data) an identity thief has everything to steel identity 
details.  Since contact details are usually an essential part of the resumes, if the resume reaches direct marketing 
companies, unsolicited phone calls, text messages and email can be sent to the job seeker.  Online resume databases 
could be using and selling personal information in ways never imagined by applicants.  Being subject to spam and 
direct mails is another side effect of not maintaining privacy during job search. Finally, if the resume reaches to 
head-hunters who might have unethical purposes, they may share it with other possible employers which may harm 
the job seeker and his/her present employer.  
 
After a critical reflection through a group interview, we have decided that depersonalized application procedures 
would be the most convenient way in terms of digital rights management. The platform should have an integrated 
rights management system in order to handle user roles and desired level of depersonalization. One of the main 
issues about the employment of disadvantaged groups can be defined as the discrimination of these individuals on 
grounds of their origin, ethnicity, culture, religion or age.  Depersonalized application procedures can protect the 
applicants from prejudice-based discrimination during application. Carlsson, and Rooth (2006) underline the 
advantages of depersonalized application procedures in terms of overcoming ethnic discrimination in the Swedish 
labor market.  Andersson (2008) highlight the positive effects of anonymous job applications.  Implementing 
depersonalized application procedures focusing on applicants’ existing competences and qualifications, equal 
opportunities can be provided to disadvantaged groups in labor market. There have been pilot projects for 
depersonalized application procedures in Europe which led to positive results (Donath, 2010; IZA, 2012). In these 
studies, standardized application forms are prepared in which personal details are not given and was considered as a 
win because they directed the focus on qualifications. The resume of the employees showed that they could present 
their potential better than in usual application procedures and 41% of the participants – particularly women and 
migrants – stated that their chances for a job interview increased due to the depersonalized application.   
 
RMS play an essential role to maintain depersonalized application procedures. In our model, each applicant 
should give a level of personal details to login to the system knowing that their personal data is not shared with 
possible employers. While depersonalization and privacy is the main issue for job seekers, the management of user 
roles affects all users, not only job seekers. In order to maintain the user roles defined in the previous subsection and 
meeting privacy concerns, we have decided to design a flexible user management system. To this end the database 
tables associated with user management should be designed as given in Figure 1.  
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Fig.1. Outline of database tables for user management 
 
There are three tables defined in Figure 1, namely Users, UserRoles, and Roles. Users table hold the data about 
all system users, both job seekers, employers, and system owners are defined in this table. Roles table holds the 
definition of the roles defined in the system. So if there happens to be a need for a new role it can be defined using 
Roles table. UserRoles table is an intersection table which holds the records about users and their roles. When a user 
is assigned to a role a new entry is recorded to this table.  
 
The rights given to a role is managed by the content management system. The platform will be developed in a 
modular basis and each module will have a rights management procedure. When a new request is sent to the server 
the server will first check the permissions and then show the screen to the user depending on the users’ rights. 
Database scheme required to provide such a framework is shown in Figure 2.   
 
 
 
Fig.2. Module and Rights related tables 
 
In Figure 2, there are three database tables: ModuleDefinitions, Modules and ModuleRights.  ModuleDefinitions 
table holds the definition data of the module and a new entry is recorded to the data table when a new module is 
loaded to the system. Using this table the platform can be developed in a modular form and the modules can be 
changed anytime. As a module is uploaded to the system it can be used in more than one page. For example, let 
“Frequently Used Functions” be a module which hold the data about last five function of the user. Then this module 
can be used by any user and thus should be in different pages of the system. In order to deal with such cases, 
different instances of the same module is created and added to different pages. Each module in different page is 
recorded to Modules table. The rights management of the modules is managed by ModuleRights Table. 
ModuleRights is composed of five fields. ModulePermissionId is the unique identifier, ModuleId field defines the 
module about which the record is about. PermissionId field defines the type of the permission which can be: SEE, 
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MODIFY, and DELETE. The last two fields in RoleId and UserId which is used to define the roles or users who 
owns the defined right. Using this data scheme the users can only see and edit the information defined in the system.   
5. Conclusion 
Employment of disadvantaged groups is a very important step for social inclusion. However existing 
employment platforms are prone to eliminate or discriminate disadvantaged groups. In this paper, we followed a 
participatory-iterative methodology to identify the system users’ requirements to identify the underlying role and 
rights management system of the platform. The results show that the proposed system should have at least three user 
types, job seeker, employer and system owner and five roles (individual job seeker, manager, expert, superuser and 
domain manager. The results also show that privacy is very important for job seekers during the job search process, 
which is aligned with depersonalized applications. We designed the rights management system for the potential 
recruitment platform by consulting all the stakeholders by means of different qualitative research techniques such as 
interviews. This study offers an example of good practice for the governance of rights management systems.  
                           
Future studies can finalize the requirement analysis of different stakeholders by designing alternative prototypes 
of depersonalized application based platforms. Usability studies can test the suitability of these prototypes for 
different stakeholders.  
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